Supplementary Material S1. Comparison of Pooled and Community Occupancy Models for Emydid Basking Habitat
Study Objective and Modeling Rationale
The primary objective of this study was to identify shoreline features associated with aerial basking habitat use by emydid turtles, with emphasis on producing results that are directly interpretable for shoreline management and restoration. Because management actions are typically implemented to promote basking habitat for turtles as a functional group rather than for individual species, we focused on a pooled emydidae occupancy model in the main text.
To evaluate whether species-specific responses altered inference, we also fit a multispecies community occupancy model including three emydid species. Below, we demonstrate that the community model yields consistent ecological conclusions, but with greater uncertainty and reduced interpretability for applied decision-making.
Model Set and Information-Theoretic Support
We compared a sequence of multispecies community occupancy models to evaluate support for shoreline habitat covariates relative to null alternatives. Models were ranked using the Widely Applicable Information Criterion (WAIC).
	Occupancy Model
	Detection Model
	WAIC
	pD (complexity)

	~1
	~1
	6989.48
	112.37

	~1
	~weather
	6790.81
	185.32

	~1
	~weather + structure
	6287.59
	201.28

	~Canopy Cover + structure + orientation
	~weather + structure
	6249.31
	209.59

	~Armoring + structure + orientation
	~weather + structure
	6234.19
	211.82


The community model including shoreline armoring substantially outperformed all null models and a vegetation-based alternative. An identical pattern of WAIC support was observed for the pooled emydidae models in the main text, indicating that explicitly modeling species differences did not alter which model formulation best describe the data.
Consistency of Habitat Effects Across Modeling Frameworks
Bulkhead Shoreline
Both pooled and community models identified bulkhead shoreline as the strongest negative predictor of basking habitat use.
· Community-level mean effect (logit scale):
β = −1.12 (95% credible interval: −1.98, −0.22)
· Pooled emydidae model (logit scale):
β = −1.67 (95% credible interval: −2.28, −1.17)
All species-specific estimates in the community model were negative and of similar magnitude (red-eared slider: −1.43; map turtle: −1.03; painted turtle: −1.11), indicating a consistent response across emydids.
Interpretation: Shoreline armoring via bulkhead installation substantially reduces basking habitat use regardless of species.
Shoreline Structures
Both models showed positive associations between basking habitat use and the presence of shoreline structures.
	Covariate
	Community Mean (logit scale)
	Pooled emydidae Model (logit scale)

	Natural structure
	0.93
	1.01

	Unnatural structure
	1.63
	2.65


Species-level deviations in the community model were uniformly positive, differing only in magnitude.
Interpretation: Both natural and artificial basking structures increase habitat use by emydid turtles.
Riprap Shoreline
Riprap shoreline was negatively associated with basking habitat use in both modeling frameworks.
· Community model (logit scale): mean effect −0.99 (credible interval overlapping zero)
· Pooled emydidae model (logit scale): −1.92 (credible interval excluding zero)
Although uncertainty was greater in the community model, effect direction was consistent.
Shoreline Orientation
Both models indicated that north-facing shorelines were least suitable for basking and neither model’s CIs overlapped 0. Whereas east-facing shores were marginally preferred by both models but also had CIs overlapping 0. West-facing shores had uncertain effects with CIs encompassing 0 for both models.
	Covariate
	Community Mean (logit scale)
	Pooled emydidae Model (logit scale)

	East Facing
	0.400
	1.263

	North Facing
	-1.68
	-1.771

	West Facing
	-0.222
	0.259



Differences in Predicted Occupancy
Predicted occupancy for a low-impact shoreline (0% bulkhead, no riprap, no natural or artificial structure, averaged across orientations) differed between modeling frameworks:
· Pooled emydidae model:
ψ = 0.89 (95% CI: 0.72–0.98)
· Community model:
ψ = 0.46 (95% CI: 0.15–0.80)
This discrepancy reflects structural differences between models. The community model estimates average suitability across species, propagating uncertainty in species-specific responses and penalizing sites that are not uniformly suitable. In contrast, the pooled model estimates the probability that any emydid turtle uses a site, which more directly aligns with management-oriented questions regarding turtle presence. We are not interested in which sites are suitable for all Emydidae species, we are interested in any Emydidae species basking at a location.
Implications for Management Interpretation
Despite differences in predicted occupancy magnitude, habitat effect directions and relative importance were consistent across modeling frameworks. Bulkhead and riprap shorelines consistently reduced basking habitat use, while shoreline structures and favorable solar exposure increased use.
Because the pooled model provides clearer predictions, narrower uncertainty intervals, and more direct applicability to management decisions, it was selected for presentation in the main text. The community model serves as a robustness check, confirming that pooled results are not driven by a single species.
Conclusion
The multispecies community model validates that habitat relationships identified in the pooled emydidae model are consistent across species. However, when the objective is to inform shoreline management aimed at promoting basking habitat for turtles as a functional group, the pooled model offers greater interpretability without altering ecological inference. For these reasons, pooled emydidae results are emphasized in the main analysis.

